A better understanding of factors influencing eHealth adoption is required given the strong policy attention to eHealth but a low level of actual adoption in many European countries. A model for organisational eHealth adoption is proposed in the study, derived from several adoption frameworks. The empirical part is based on a survey among hospitals in the Netherlands and includes a Structural Equation Modelling (SEM) approach. Specific attention is paid to measurement of organisational readiness and to adoption as a process including different stages. Our results suggest a sharp decrease in the adoption process after the stage of interest/commitment and significant influence of size of the hospital, organisational readiness including technical aspects, and support by top management of the hospital. The paper concludes with some organisational strategies and policies to foster eHealth adoption and suggestions for future study.
Introduction: healthcare under pressure but limited eHealth use?
In a time in which the healthcare system in Europe is under pressure as healthcare expenditures are expected to rise significantly in the coming years [1] - [3] , eHealth -the use of emergent Information and Communication Technologies (ICT) to improve health and healthcare in terms of operational efficiency and quality -is seen as a promising solution in sustaining the healthcare system. That the pressure is serious, can be illustrated with the Netherlands, where without intervention, healthcare expenditures will rise to 22-31% of the country"s GDP in 2040 compared to 15.6% in 2013. Besides, 25% of the working population will be needed to be employed in the healthcare sector in order to meet the demand of healthcare in 2040 [1] , [4] . Similar developments are foreseen in other EU Member States.
At both European and national level, policy makers are forwarding the potentials of eHealth in sustaining the healthcare system [5] . Nevertheless, the ground is still weak, recent studies point out that eHealth"s potential is not fully deployed in hospitals across Europe, including hospitals in the Netherlands [6] , [7] . In addition, there is quite some differentiation between European countries, with Nordic ones -Denmark, Estonia, Sweden and Finlandas best performing countries, and some Eastern European countries and Greece as less advanced users [8] . But in each country, implementing and embedding of technological innovations of any kind require complex processes of change and learning both at the micro-level of medical professionals and patients and the meso-level of health-care organisations. Our knowledge of this matter is however still limited and fragmented. Therefore, the aim of the study is to gain more insight into the factors causing different levels of organisational adoption of eHealth in a hospital setting. With organisational adoption we mean acceptance and incorporation of eHealth into an organisation"s every day practice.
Against this backdrop, we explore two research questions: 1) What is the pattern of organisational adoption of eHealth by hospitals in terms of different stages of the adoption process? 2) What are the factors in the organisational context that influence this pattern and is there a trend of non-linearity in that influence? The focus of the study on the Netherlands where we collected data on 30 representative hospitals. The Netherlands is an interesting case study for (international) decision-makers as the country is doing well in eHealth in a broader context, with far higher scores than the European average eHealth profile, though it is not the best [6] - [8] . Moreover, healthcare in the Netherlands belongs to the top healthcare systems in the world and has recently ranked first in the Euro Health Consumer Index [9] . At the background of this is a healthcare system reform starting in 2005 and intended to result in a more demand-oriented system, in which hospitals delivered higher quality at lower prices, thus increasing costeffectiveness [10] . On the one hand, it is reasonable to expect an extensive use of eHealth as a result of this development, but on the other, the increased cost-effectiveness and efficiency might have caused tightness and too small "room" for experimentation and learning preventing the actual adoption.
Much research has been done over the past decade on evaluating the practical implementation and integration of eHealth solutions and systems in the healthcare sector. Aside from important successes, studies also report ambiguous outcomes and complexity. According to various reviews, the literature is fragmented and has a focus on various parts of the healthcare system and different levels of analysis (system, organisation, professional) (e.g. [11] , [12] ). This study therefore clearly limits itself to hospitals and the organisational level. In addition, information and communication technologies (ICT) are regarded as a promising source of innovative solutions in helping to sustain the healthcare system. The use of ICT in healthcare, nowadays, is often referred to as eHealth which is a broad phenomenon. For the purpose of this study, therefore, a more delineated definition of eHealth is adopted [13] : eHealth is the use of emerging and existing ICT, especially the Internet, to improve or enable health and healthcare, limited to state-of-the-art applications used in the interaction between healthcare professional and patient with the emphasis on cure.
The contribution of the study to the literature is as follows. It is one of the first in its kind in providing a more detailed picture and understanding of eHealth adoption -by distinguishing between more stages compared to previous research -including a more refined design and testing of various constructs concerning adoption. This more refined approach has proven its value since the eHealth adoption by Dutch hospitals appeared to be largely concentrated in the early stages of the adoption process, at the level of 60 to 63% in the stage of interest and commitment. In addition, the study provides an exploration of the influence of a TOE (technological, organizational and environmental) framework in a hospital setting, with an emphasis on the organizational context. This framework has been selected because of its proven usability in organizational innovation studies [14] . We have found significant relationships between several existing TOE framework factors and eHealth adoption, namely, size of the hospital and support of adoption by top management. Besides, we extended the construct of organisational readiness with IT governance and IT security for the reason of potential delay in adoption due to lack of alignment, vision and learning. From a methodological point of view, the study is unique because it makes use of a specific Partial Least Square-Structural Equation Modelling (PLS-SEM) adapted to a small sample size through which non-linear relations could be identified, better than using a linear model. The remainder of this paper is structured as follows: the next section provides the theoretical background. In section 3, the conceptual model including the hypotheses is presented. Section 4 describes the methodology including the measurement instrument and the structural model. The results of the empirical analysis are discussed in section 5, including the assessment of the measurement model and structural model. Section 6 concludes with the main findings and implication of this study as well as suggestions for future research.
Theory on adoption of innovation
Organisational innovation has generally been defined as "the development (generation) and/or use (adoption) of new ideas or behaviours", see also Damanpour (2006) who distinguishes between 1) generation, and 2) adoption as two dimensions of organisational innovation. Our study has a focus on the last dimension. Additionally, the idea or behaviour may pertain to a product, service, technology, system, or practice [16] and may be new to an individual adopter, to most people in the unit of adoption, to the organisation as a whole, to most organisations in a sector (i.e. an industry), or to the entire world [15] . In our study, we see an eHealth application as an innovation if it is perceived as new by an adopting hospital organisation, discontinuous with previous practice and which is intentionally introduced and directed at improving health outcomes in terms of efficiency and effectiveness [17] .
Many IT innovations in organisations, including hospitals, involve a two-part multi-level adoption decision process. First, a formal adoption decision is made by key decision makers to purchase, adopt, and acquire an innovation, and to make that innovation available to the organisation. This is followed by local adoption decisions by the intended users (e.g. medical professionals) about whether to actually use the innovation, and how [18] , [19] . Accordingly, we draw upon the IT implementation model of Cooper and Zmud [20] which is most widely used in IT studies. We adjust the model slightly by distinguishing awareness, interest and ex-ante evaluation -consistent with the model of Fichman and Kemerer [21] -in order to capture more detail in the pre-adoption stage.
Table 1. Stages of organisational innovation adoption

Stage
Description Awareness Key decision makers are aware of the innovation.
Interest
The organisation is committed to active learning about the innovation. Ex-ante evaluation The organisation has initiated ex-ante evaluation and trial. Adoption A decision is reached to invest resources necessary to accommodate the implementation effort.
Adaption (implementation)
The innovation is developed, installed and maintained, and available for use in the organisation. Acceptance
The innovation is fully employed in organisational work; personnel is committed to using it.
Routinization
Use of the innovation is encouraged as a normal activity; the innovation is no longer perceived as something extraordinary.
Full use
Use of the innovation to its fullest potential and in a comprehensive way.
Source: Adapted from [20] and [21] .
Related to this, we assume that innovation as a process typically moves through a number of common, sequenced stages (as outlined in Table 1 ) leading to their eventual use in an organisation and that specific organisational factors are associated with higher or lower levels of adoption. In such one-directional and overall linear process, cyclical developments may often happen if the organisation needs to go back to a previous stage to be able to move to the next stage.
Several theories and models on innovation adoption are used in the Information System (IS) literature [22] . At organisational level, the Diffusion of Innovation (DOI) theory and the Technological-Organisational-Environmental (TOE) framework are most widely applied [14] . Accordingly, we adopt the TOE framework and elements of the DOI theory in developing the conceptual model for adoption of eHealth by hospitals. Rogers" theory of Diffusion of Innovation (DOI) provides a fundamental theoretical base of innovation adoption research in many disciplines [14] , [23] . The TOE framework, as presented by Tornatzky and Fleischer (1990) , extends the DOI theory by identifying three dimensions of the organisation"s context that influence the adoption of an innovation: technological, organisational, and the environmental dimension. The TOE framework has been used successfully to understand key contextual elements that determine IT innovation adoption, including Health Information Systems [14] , [25] .
In Information Systems research, the TOE framework has often been supplemented by factors originating from the Resource-Based View (RBV) theory. RBV on innovation is based on the premise that organisational resources and capabilities determine an organisation"s capacity for innovation in a context of competition [25] . Various resources have been seen as imperative for organisational innovation, for instance, Iacovou et al. [26] perceive organisational readiness as important and they conceptualize it as "the availability of the needed organisational resources for adoption". Similarly, Glaser [27] and Katri [28] on the strategic applications of ICT in healthcare organisations identify several relevant organisational resources such as IT infrastructure, IT staff and IT governance. A more general concept derived from learning on innovations is absorptive capacity, broadly seen as organisational learning ability, specifically in selecting relevant information and transforming it in strategies [29] . In the next section, we combine influences from the above theoretical perspectives in a conceptual model.
Conceptual model and hypotheses
The organisational context of adoption in hospitals will be investigated by taking the following characteristics into account: Size of the hospital, top management support, organisational readiness, centralisation in decision-making, and absorptive capacity (see Figure 1 ).
Size of the hospital
Size refers to the size of the hospital organisation. DOI theory suggests that a greater organisational size is related to a larger propensity to adopt any innovation [16] . Size is one of the best three predictors of IT adoption by organisations according to a literature review by Jeyaraj et al. [30] : Larger organisations possess greater slack in resources and are therefore able to allocate greater organisational resources (i.e. financial, technical, and human resources) to the adoption of an innovation [31] . Accordingly, the following hypothesis is proposed:
H1: Size has a positive influence on eHealth adoption.
Top management support Support by the top management refers to the extent of commitment and resources provided by the top management for adopting eHealth innovation and related adaption processes in the organisation [31] . According to Jeyaraj et al. [30] , top management support also acts as one of the three best predictors of IT adoption by organisations, which can be explained in two ways. First, top management support ensures that there is a commitment to spend the required resources to the testing and implementation of an innovation. Secondly, top management can stimulate change (or overcome resistance) by communicating and reinforcing values through an articulated vision throughout the organisation, and by that, play a crucial role in influencing employees in accepting an innovation [18] , [31] . Accordingly, the following hypothesis is proposed:
H2: Top management support has a positive influence on eHealth adoption.
Organisational readiness
From a Resource-Based View [25] , organisational readiness has been defined as "the availability of the needed organisational resources for adoption" [26] . According to Iacovou et al. [26] , organisational readiness falls apart into technological readiness and financial readiness. The first has been supported by a number of empirical studies [26] , [32] and refers to the sophistication level of IT usage and IT management, which reflects the level of required technological resources. We may distinguish between the following four dimensions of technological readiness: 1) available IT infrastructure, including interoperability, 2) available IT human resources (support), 3) IT governance in terms of IT vision and strategy, and 4) IT security in terms of compliance to information security standards, including privacy issues. Further, financial readiness, as the second dimension of organisational readiness, refers to the amount of financial resources available to an organisation to invest in the innovation including key services and maintenance [26] . Implementing an innovation in an organisation that is overall more ready with regard to organisational resources is more likely to be successful [16] . Therefore, we propose the following hypothesis:
H3: Organisational readiness has a positive influence on eHealth adoption.
So far we have hypothesized direct effects of factors on eHealth adoption. Yet, theory also indicates indirect effects on eHealth adoption. Specifically, a positive relationship between size of the hospital and innovation adoption is typically perceived as relevant for larger organisations possessing greater slack in organisational resources (i.e. financial, technical, and human resources) which can be allocated to the adoption of an innovation [31] . Additionally, top management support is needed to ensure that there is a commitment in allocating these required resources to the implementation of an innovation [18] , [31] . This study expects the effect of size and top management support on eHealth adoption is to a certain extent explained through organisational readiness. Therefore, this study additionally proposes the following hypotheses:
H4: Size has a positive influence on organisational readiness.
H5: Top management support has a positive influence on organisational readiness.
Centralisation in decision-making
Centralisation in decision-making refers to "the extent to which decision making authority is dispersed or concentrated in an organisation" [16] . In centralised decision-making, the decisionmaking is performed by the top of the organisation hierarchy (top-down), whereas in a decentralised model, decision-making is distributed throughout a larger group within the organisation (to a larger extent bottom-up). Centralisation has usually been found to be negatively associated with innovativeness; that is, the more power is concentrated in the top of an organisation, the less innovative that organisation tends to be [16] , [18] . Although the initiation of innovations in a centralised organization is usually less frequent than in a decentralised organisation, the centralisation may eventually encourage the implementation of innovations, once the innovation decision has been made [16] , [18] , [25] . Responding to this ambiguity, the following hypotheses are proposed:
H6 a : Centralisation in decision-making has a negative influence on eHealth adoption. H6 b : Centralisation in decision-making has a positive influence on eHealth adoption.
Absorptive capacity
Absorptive capacity refers to an organisation"s "dynamic capability pertaining to knowledge creation and utilisation that enhances an organisation"s ability to gain and sustain a competitive advantage" [29] . Zahra and George (2002) proposed four dimensions of absorptive capacity: 1) acquisition (the ability to find and prioritise new knowledge quickly and efficiently), 2) assimilation (the ability to understand it and link it to existing knowledge), 3) transformation (the ability to combine, convert and recodify it), and 4) exploitation (the ability to put it to productive use). Together, these four dimensions enable organisations to systematically identify, capture, interpret, share, re-frame, and re-codify new knowledge, to link it with their own existing knowledge base, and to put it to appropriate use, resulting in an improved ability to assimilate innovations [18] , [29] , [33] . Thus, an organisation"s absorptive capacity is positively associated with adoption [18] , [33] , [34] . Accordingly, the following hypothesis is proposed:
H7: Absorptive capacity has a positive influence on eHealth adoption.
As opposed to an organisation"s size and top management support, we do not expect absorptive capacity to (partially) influence organisational readiness. In contrast to the resources that are "captured" by organisational readiness, absorptive capacity is seen as being of a different order that is not directly employable or controllable [29] , [35] , [36] .
The above-mentioned concepts and relations, as well as the hypotheses concerned are presented in our conceptual model (see Figure 1 ).
Figure 1. Conceptual model of eHealth adoption
Non-linear relationships
As argued by Kock [37] , the vast majority of relationships between variables in both natural and behavioural change phenomena are non-linear and usually take the form of U-shaped or S-shaped curves. Likewise, the process of innovation typically is not linear [38] . In a linear system, the relationship between cause and effect is smooth and proportionate, whereas non-linearity underscores the observation that effects or responses are disproportionate to their causes. For instance, Gulati [39] suggests that the relationship between innovation and organisational slack is curvilinear, or inverse U-shaped. Similarly, Rogers [16] noted that the relationships of socioeconomic status (and perhaps other independent variables) with innovativeness should not be assumed to be linear. Consequently, addressing a non-linear model will more complete and provide more differentiated insights into the phenomena under study [40] . Therefore, we use an unique modelling software in computing non-linear relationships between some of the above mentioned factors.
Methodological aspects of the study
Given the purpose and research questions, the study is of quantitative nature and adopts a survey research design. Below we discuss the collection of data as well as measurement issues.
Sample
Data were collected by means of a survey questionnaire sent to all relevant hospitals (85) in the Netherlands and a secondary source, the last to collect data regarding hospital size and type. Online questionnaires were distributed to one CIO or top-level ICT manager at each hospital, in the period from June 15 th to August 25 th 2014. The initial response rate was 68% resulting in a first dataset of 58 unique (based on IP-address) responses. Next, after deleting incomplete responses list-wise, 30 valid responses (35% of the population) remained as the base of our empirical study. A check of representativeness learned that our sample is representative for the entire population of general and academic hospitals with respect to the hospital type, size and annual turnover (see Appendix A).
Measurement instrument
There was no readily available measurement instrument that could be used for the purpose of this study, therefore, we developed one derived from theory and several existing surveys in the literature [23] , [41] - [48] . Our measurement instrument was designed to be comprehensive in covering all constructs of the conceptual model as well as relatively easy to answer for Chief Information Officers (CIO) or top-level ICT managers of hospitals. The measurement instrument in its first design was discussed and evaluated by an expert group consisting of two experts at Delft University of Technology (innovation and ICT) and two healthcare consultants, also an interview with a health information systems (HIS) specialist and field testing in a hospital was performed. The remaining subsection describes how the variables were operationalized in the measurement model. The measurement model defines the relations between the latent variables (constructs) and the observed indicators (manifest variables or items) [49] .
Dependent variable and independent variables
The dependent variable, eHealth adoption, was measured as a compound indicator reflecting the degree of adoption of three eHealth applications, namely, telemonitoring in heart failure, telemonitoring in diabetes, and online access to Electronic Health Record (EHR) using an eightpoint scale corresponding to the stages of the innovation adoption process (see Table 1 ) [50] . We have put emphasis on telemonitoring as this broad application has received priority in adoption policy by the Netherlands government.
With regard to independent variables, the constructs were reflectively measured in the sense that the observed indicators are assumed to be the reflex of the latent variables, except for the construct of organisational readiness, which was formatively measured, the last meaning that the observed indicators are assumed to cause or form the latent variables [49] . As Appendix B indicates, each construct was measured by two to five corresponding indicators. With the exception of IT budget, respondents were asked to indicate whether the statements were applicable to the situation within their organisation, using a Likert seven-point scale (strongly disagree -strongly agree). For instance, the question was posed to what extent top management encourages the use of eHealth in the organisation. Aside from predefined scaling questions, one open question was posed, namely about most important barriers to eHealth adoption, which was answered if the respondent wanted to put emphasis on the problematic character of adoption.
Partial Least Squares -Structural Equation Modelling
The measurement model and structural model were tested using a Partial Least Squares -Structural Equation Modelling (PLS-SEM) approach through WarpPLS4.0 [37] . The choice for PLS-SEM through WarpPLS is justified on three counts. First, PLS-SEM can accommodate both reflective and formative measurements easily, compared to covariance structural analysis. Second, PLS-SEM does not require any a priori distributional assumptions and a relatively small sample size is acceptable. Third, WarpPLS is unique among SEM software in computing nonlinear relationships between constructs [37] , [49] . In addition, mediation effects are assessed by using Baron and Kenny"s (1986) criterion. As suggested by Kock (2013) , the "Stable" method for p-value estimation is employed, as resampling methods (such as bootstrapping and jackknifing) tend to yield unstable standard errors at very small sample sizes. Furthermore, all hypotheses are tested using one-tailed t-tests since all of them are forwarded as one-directional [52] .
Results: eHealth adoption and model assessment
We provide a detailed picture of the current level of organisational adoption of eHealth by Dutch hospitals in terms of various stages of the adoption process and the factors that influence differences in this pattern. We discuss the following applications: telemonitoring in heart failure, telemonitoring in diabetes, and online access to Electronic Health Record (EHR). Figure 2 shows the degree of adoption per eHealth application in Dutch hospitals according to the stages of organisational innovation adoption. Overall, we observe the trend of high levels of interest in all three applications (about 60%) but limited to very limited adoption, as indicated by 7 to 23%, spanning the stages of adoption to full use. Specifically, 23% of the hospitals have adopted telemonitoring in heart failure, 7% have adopted telemonitoring in diabetes, and 23% have adopted online access to EHR. Even fewer hospitals tend make actual use of the three applications (3-20%, spanning the stages of acceptance to full use), namely, telemonitoring in heart failure is used by 20%, telemonitoring in diabetes only by 3%, and online access to EHR by 13% of the hospitals. 
eHealth adoption
Measurement model assessment
In this section we evaluate whether the constructs that we have designed are sufficiently adequate. To assess the measurement model or model constructs, it is necessary to distinguish between reflective and formative models as they require a different assessment [53] , [54] [54] . Furthermore, internal consistency reliability is acceptable, with composite reliability measures exceeding .6 for all constructs. Moreover, convergent validity is acceptable, as item factor loadings are significant (p<.001) and the Average Variance Extracted (AVE) exceeds the recommended cut-off of .5 for all constructs [55] .
Secondly, the measurement model was tested with regard to indicator validity and discriminant validity for its formative measures such as organisational readiness. Results in Appendix B show that indicator validity is acceptable as the indicator weight"s significance exceeds the .05 significance level for all formative constructs [54] . Moreover, indicator validity is confirmed as the VIF values are below 3.3 [49] , [56] . Discriminant validity is assessed by testing the interconstruct correlations between formative constructs and all other constructs as well. And finally, discriminant validity is acceptable, with inter-correlations of less than .7 for all constructs [57] . Table 2 provides descriptive statistics of the constructs used in the analysis. Constructs (except for hospital"s size and financial readiness) are calculated as the average sum of the items included. Overall, we observe a rather similar variance among the constructs, except for hospital"s size and financial readiness, with an average of 1.3. 
Structural model assessment
To answer the second research question, addressing influences on the adoption process, the factors mentioned in the conceptual model are evaluated by considering the amount of variance explained and the path coefficients including their significance. Figure 3 presents the standardised path coefficients, their significance, and the amount of variance explained (R 2 ). The model"s R 2 of .463 indicates that the model explains a fair amount of variance for eHealth adoption by hospitals [49] and this is mainly due to the hospital"s size, organisational readiness, and top management support. In addition, significant paths from hospital size to organisational readiness (ß=.566, p-value=<.001, f 2 =.368) and top management support to organisational readiness (ß=.389, p-value=<.001, f 2 =.200) indicate mediating effects. The significance of these effects is tested by using Baron and Kenny"s [51] criteria, and found to be significant. However, different from our assumptions, the coefficients of centralisation in decision-making and absorptive capacity are found to be not significant.
Hypotheses testing
The model outcomes partially support our hypotheses (see Table 3 ). To begin with hospital"s size (H1), our results are consistent with Diffusion of Innovations (DOI) theory that suggests that a greater organisational size is positively related to an organisation"s propensity to adopt any innovation [16] , [30] . Further, the extent of eHealth adoption is found to be larger where top management support is stronger (H2). This finding is consistent with prior organisational innovation studies in which top management support is one of the three best predictors [30] .
Also, organisational readiness (H3) is found to be significantly influencing the adoption of eHealth, which is consistent with literature suggesting that organisations that are more ready in terms of available resources, are more likely to successfully adopt innovation [16] , [17] . In more detail, the trends in our study confirm the positive influence of technological and financial readiness on organisational readiness, as proposed by Iacovou et al. [26] . It appears that technological readiness, encompassing IT infrastructure and IT human resources, has been successfully extended with IT governance and IT security in the current study. As expected, the four dimensions tend to determine an organisation"s technological readiness to adopt eHealth in which the IT infrastructure establishes a platform on which eHealth can be build, IT human resources provide the knowledge, skills and support to implement eHealth, IT governance ensures the alignment of IT with organisation goals, and IT security ensures an adequate level of security of the information flows in the use of eHealth, particularly between medical specialists and patients. These results comply with results on trends derived from in-depth questions, namely, indicating that technical issues and a lack of financial resources are among the four most important barriers to eHealth adoption (see Figure 4 ).
With regard to intermediating influences, we observe the following trends. A significant relation between size and organisational readiness is found and this is consistent with the idea that a larger organisation posits a greater slack in resources (H4), like a larger budget or more employees, which can be allocated to the adoption of an innovation [31] . Also, a positive effect of top management support on organisational readiness is found (H5), which is consistent with the theoretical idea that top management support ensures the allocation of required resources for the implementation of an innovation. Different from our assumptions, centralisation in decision-making (H6 a and H6 b ) and absorptive capacity of the organisation (H7) are not found to significantly influence organisational eHealth adoption. With regard to centralisation, the results cannot confirm either of the two hypotheses. However, the results tend to be more in support of (yet not significantly) the hypothesis that centralisation is negatively associated with innovativeness [16] , [18] . A negative tendency may be understood by the finding that many Dutch hospitals are currently positioned in the pre-adoption phase and thatdue to recent the system reform -only small financial room can be made available for experimentation and trial and error. And finally, a larger absorptive capacity appears not to be associated with a greater extent of eHealth adoption at a significant level. However, there is a weak trend of a positive relationship. A lack of strength of the influence may be understood by the generic character of absorptive capacity and (still) a short in specific absorptive capacity concerning eHealth. On the other hand, absorptive capacity tends to work differently according to specific circumstances and it is difficult to measure in a direct way [29] , [35] , [36] . Table 3 . Overview of testing results
Hypotheses H1
Size of the hospital has a positive influence on eHealth adoption. Supported *** H2
Top management support has a positive influence on eHealth adoption. Supported ** H3
Organisational readiness has a positive influence on eHealth adoption. Supported *** H4
Size of the hospital has a positive influence on organisational readiness. Supported ****
H5
Top management support has a positive influence on organisational readiness. Supported ****
H6 a
Centralisation in decision-making has a negative influence on eHealth adoption. Not supported
H6 b
Centralisation in decision-making has a positive influence on eHealth adoption. Not supported
H7
Absorptive capacity has a positive influence on eHealth adoption.
Not supported
Significance: * = p<.1, ** = p<.05, *** = p<.01, **** = p<.001 
Non-linear relationships
The straightforward interpretation of the hypotheses in the previous section, however, requires some nuance as we may also observe some non-linear relationships between constructs taking the form of various types of S-curves, as illustrated by the relation between top management support and organizational readiness (see Figure 5 ). Although top management support positively influences organisational readiness, this effect tends to become quickly saturated with higher levels of top management support. As previously indicated, curves like these are a common result in investigations of both natural and behavioural change phenomena, in particular including learning [37] . Yet, there might also be a more specific clarification and this is concerned with the different stages of eHealth adoption (see Table 1 ) as follows. It seems that there is a typical stage in eHealth adoption, in which not only increasing top management support does not matter but most probably many other internal influences have no impact anymore. The stages that seem to be subject to such a situation are the ones following high levels of interest and commitment in which external influences, like regulation barriers, tend to become dominant. Overall, R 2 of the non-linear model turns out to be higher compared to the same but linear model, 0.463 versus 0.349. Figure 5 . Relationship between top management support and organisational readiness
Discussion and conclusion
The aim of this paper was to provide a better understanding of the organisational adoption of eHealth among hospitals. To that purpose, the following questions were addressed: What is the extent of organisational adoption of eHealth by hospitals in terms of different stages? What are the factors in the organisational context that influence differences in adoption and is there a trend of non-linearity in that influence? The Netherlands served as a case study of a country with a high general e-Health profile and one of the best healthcare systems in the world. The database used consisted of 30 representative academic and general hospitals.
The adoption of e-Health in hospitals in the Netherlands tends to stagnate in the stage of interest and commitment with few hospitals progressing towards adoption in reality. Five factors in the organisational context were identified that potentially influence this pattern: size of the hospital, top management support, organisational readiness, centralisation in decision-making, and absorptive capacity. Among these factors, hospital size, top management support, and organisational readiness were found to be significantly influencing eHealth adoption.
This study makes several contributions to existing literature on organisational innovation adoption. First of all, the empirical study provides an increased understanding of organisational innovation adoption in general with the hospitals as a "case" within the broader adoption domain, as it found that several factors tend to contribute to the organisational adoption of eHealth in a hospital setting. In particular, it provides clear evidence for the applicability of the Technological-Organisational-Environmental (TOE) framework in the domain of eHealth as we have found significant relationships between several existing TOE framework factors. Second, different from the literature that usually examines IT innovation adoption in terms of adoption versus nonadoption [30] , [50] , this study also took into account the pre-adoption and post-adoption stages as suggested by Fichman (2001) . Specifically, we distinguished in the initiation stage between substages of awareness, interest and ex-ante evaluation, in order to better understand the initiation stage. This adjustment has proven to be useful since the eHealth adoption by Dutch hospitals was largely concentrated in the early stages of the adoption process, at the level of 60 to 63% in the stage of interest and commitment. Furthermore, in terms of developing new indicators for measurement, we extended the construct of organisational readiness with IT governance and IT security that were found to significantly contribute to organisational readiness. This attention for IT governance and IT security thus contributed to a better understanding. Finally, in terms of new methods used, this study has been one of the early studies employing Partial Least Squares-Structural Equation Modelling (PLS-SEM) for analysing organisational adoption and fits well in the trend of an increased popularity and analytical support from PLS-SEM in IS research [53] , [58] . In addition, the use of WarpPLS allowed for analysing non-linear relationships which matches the usual non-linear nature of behavioural phenomena, and the results of this study tended to confirm such relationships.
This study provided various trends and practical insights on eHealth adoption by hospitals, that can be used in the design of practical guidelines and strategies by decision-makers. For example, larger hospital size is associated with higher levels of eHealth adoption, mainly due to larger budgets and more personnel available. That budgets in smaller hospitals tend to be problematic matches with the lack of financial resources as forwarded as a relatively important barrier in this study. After years of efficiency increase, hospitals in the Netherlands -particularly smaller onesmay not have sufficient financial capability and time available to "experiment" and learn from some "trial and error" in the first adoption stage [10] , while high costs of system maintenance later on after implementation may cause serious reluctance to move on. Therefore, smaller hospitals preferably identify ways in which their limited resources can be extended and more efficiently used, e.g. through applying for government support -zero-interest programs or revolving loansand through sharing of and collaborating with other hospitals in use of systems and maintenance services, and of external advisors and vendors. In addition, a stronger recognition of the important role of organisational readiness can stimulate decision-makers in hospitals to pay more attention to training, including teaching about eHealth system features, customize the technology for each particular speciality and help specialists to integrate the system into their medical practice workflow. For example, real time trouble shouting as an online feedback mechanism preferably provided by internal IT staff of the hospital, may also prevent barriers in using the new technology. Overall, eHealth is not a matter of "plug and play". On the one hand, the technical infrastructure must be adequate to function as a foundation on which eHealth can be build, on the other, sufficient support, including training and trouble-shooting, must be available to health professionals to make valuable use of eHealth [6] . If health professionals are not convinced of positive impacts of eHealth on their daily working routines and quality, the adoption of eHealth may well remain limited.
As always, the study has some limitations, which in turn, suggest some future research lines. First of all, the empirical study was conducted among hospitals in the Netherlands. Consequently, a transfer of this study"s results to any other national or global contexts should consider the potential differences resulting from varying cultural, legal (regulation), and economic setting [58] . In response to this situation, it would be interesting to conduct a cross-country study and evaluate differences in relationships between innovation adoption factors and extent of eHealth adoption, thereby providing a better understanding of the differences in eHealth adoption within the EU, with northern Europe witnessing a relatively high level [8] . Second, due to time constraints we have collected most data from a single respondent from each hospital surveyed. Although the results may not fully capture the perceptions of the entire organisation, the respondents were critical decision makers in the adoption process who are familiar with eHealth and related concepts within their organisations such that their responses can be seen as sufficiently representative. However, it would be interesting to include the practical side of the healthcare professionals in the study. In this way, a multi-level model can be constructed including the CIO, as well as the healthcare professionals and patients as intended users. Third, as this study"s focus was on the organisational context of adoption, it excluded possible influences from the technological and environmental system contexts. However, it would be interesting to include them in future research, especially because we identified "too strict regulation" as an important background barrier to eHealth adoption. Fourth, as this is one of the early studies 
B. Design and testing of constructs
Measurement of constructs Construct
Operationalization (items) Size of the hospital (R)
The number of beds (log-transformed).
Top management support and commitment (R)
The management rewards staff for eHealth innovation and creativity. The management strongly encourages the use of eHealth. The management provides adequate resources (time and money) available for eHealth. The Board has developed a vision on eHealth. Evaluation between the management and medical professionals about eHealth impact takes place on a regular basis. Organisational readiness (F) A higher level formative construct consisting of two dimensions: 1) Technological readiness and 2) Financial readiness. (see below) Technological readiness (F) A higher level formative construct consisting of four dimensions: 1) IT infrastructure, 2) IT human resources (support), 3) IT governance, and 4) IT security. (see below) IT infrastructure (within the hospital) (R)
The IT infrastructure is sufficient for eHealth. Wireless Internet is available for medical professionals, anywhere and anytime. Wireless Internet is available for patients, anywhere and anytime. The organisation facilitates the use of Bring Your Own Device (BYOD) by medical professionals. IT human resources (support) (R) When implementing an eHealth application the organisation will have sufficient supporting staff. When implementing an eHealth application the organisation will have sufficient support in training. IT governance (R) An IT strategy has been prepared and approved by the board.
A short-term (1 to 2 years) vision concerning IT policy has been prepared. A long-term (5 years) vision concerning IT policy has been prepared.
IT security (R)
The organization uses DigiD. The organization meets all requirements of the NEN7513 (2010). The organization meets all requirements of the NEN7510 (2011).
Financial readiness (R)
The IT budget of the hospital (log-transformed).
Centralisation in decision-making (R)
The management of the organization is highly decentralized (reversed). Decisions on the implementation of new IT are taken in a centralised way.
Absorptive capacity (R)
Your organization is well capable to identify new eHealth applications. Seeking new eHealth opportunities is an everyday activity in your organization. The organization regularly visits meetings to acquire new knowledge about eHealth. In the organization there is a good communication between medical professionals and IT professionals. The organization constantly considers how new IT knowledge can be better utilized. Significance: * = p<.1, ** = p<.05, *** = p<.01, **** = p<.001; Square roots of average variances extracted (AVEs) shown on diagonal
